INTRODUCTION
Stated in the simplest way, Biosphere Reserves are areas to demonstrate sustainable development on a regional scale to the rest of the world. Behind these 18 words lies a plethora of interesting dimensions relating to the interpretation of 'sustainable development' and 'regional'. Their scope in topic as well as geography can be bewildering to the traditional silo or linear operating systems, but that is a reflection of the real world. Biosphere Reserves do not purport to be the solution to the grand unifying theory of everything but provide a system to break down the barriers to addressing some of those problems caused by a reductionist or linear approach to protecting or enhancing biodiversity or more generally addressing sustainable development.
WHAT IS A BIOSPHERE RESERVE?
Biosphere Reserves have their provenance in the International Biological Programme (IBP) dating back to 1964. This was a time when the philosophy of conservation was that humankind and natural environment were deemed to be separate systems where human impact was often disregarded. As awareness grew, particularly in the science sector, about impacts and repercussions of human activity as part of the ecological functions of the planet, the Man and the Biosphere (MAB) programme was born in 1971. This is an intergovernmental science programme with over 140 partner states. It notably targets the ecological, social and economic dimensions of biodiversity loss and tackles the reduction of this loss. It covers different ecosystem types from mountains to the sea, from rural to urban systems, as well as more social aspects such as environmental perception. The broad science it covers is focused on the World Network of Biosphere Reserves. In other words, the Biosphere Reserves are the visible manifestation of the MAB science programme. There are currently 482 reserves in 102 different states.
They can understandably be called the ecological equivalent to Word Heritage Sites in terms of their specialness (there are 812 World Heritage Sites). However, from the outset, there has always been a strong scientific agenda for the promotion of sustainable development within the World Network of Biosphere Reserves.
The reserves have three functions set in a spatial system of three zones . The functions are (Figure 1 ):
• Conservation: of the genetic resources, ecosystems habitats and species;
• Development: taken as promotion of sustainable development in economic, environmental and social contexts; • Core area: the mosaic of ecosystems comprising a suite that is of 'bio-geographical importance', i.e. internationally important for its key habitat types;
• Buffer (or support) area: where there is developmental use of the land that is sympathetic to the ecosystems in the core area; sustainable practices with regard to resource management.
There are nine Biosphere Reserves in the UK, only one of which complies with the three-zone model described above. The others are based on the 1970's model of a core area only. Braunton Burrows in North Devon is the only fully functioning Biosphere Reserve in the UK (Figure 3 ).
THE SPATIAL DEFINITION OF A BIOSPHERE RESERVE
In defining the zones for a particular reserve there are ecological principles that should be used; the decisions should be based on sound science and local knowledge. This implies that there should be local stakeholder involvement in the defining process.
Core area
In defining the core area, the task is relatively simple: the Special Areas of Conservation (SAC) or Special Protection Area (SPA) or Ramsar site in your area that constitute a good matrix of habitats, whether marine or terrestrial. It is unlikely that non-EU designated sites would be of high enough international merit to warrant Biosphere Reserve status.
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Buffer area or support area
Buffer areas are made of land or water areas where there are powers to intervene to improve conservation management in support of the ecosystems of the core area. In UK terms this has been translated into land that has a national designation or is in state or local government ownership, e.g. Site of Special Scientific Interest, Area of Outstanding Natural Beauty, National Park, Estuary and Firth Fora, and Scottish National Scenic Areas or suitably managed Forestry Commission land. There might be a case for land protected under the National Trust Act, i.e. land that is owned by the National Trust and has been declared 'inalienable' might also qualify as Support Area territory. Marine sites of Special Scientific Interest, Marine Protected Areas or declared Marine Conservation areas would also qualify. The proposed Marine Bill in the UK may provide stronger frameworks for the designation of Biosphere Reserves.
Transition or cooperation area
The outer area is where the added value of Biosphere Reserves becomes evident. It is the region where there is greatest interaction with the community leading to the greatest gains for sustainable development and environmental protection through cooperation. In terms of raising well-being in a region, pride in one's place is a contributing factor (Marks 2006) , and working with a community to enhance their region as a world class example of good work has the impact of raising pride. To define the transition area is a challenge and there are many approaches to it. Following the Ecosystem Approach, stakeholder involvement is essential. The areas might be defined by river catchment, which is not complicated for coastal and estuarine sites; however, montane massifs where the core area sits at the head of a number of possibly very large catchments might prove to be so large that they are problematic in establishing a single binding identity. A counterpoint to this is the Mata Atlantica (Atlantic Forest) Biosphere Reserve in Brazil which extends down the entire coast of Brazil and covers some 30 million hectares. Whilst in principle it is defined by the habitats within the ecosystem, the range of sustainable development issues also needs to be considered to identify an effective scale for community action.
Working from a social dimension, the 'natural' community is a concept that has been discussed. The identification of communities that have a natural allegiance to the features being conserved or used as the icon for the Biosphere Reserve can give a head start to the process of developing the sense of pride and understanding of their relationship to their environment.
The North Devon example
Biosphere Reserves can rarely follow the perfect concentric patterns of the ideal model. However, a compromise of that model can also add to the relevance of the integrated conservation objectives to the local community. Multiple core areas and multiple and dispersed buffer zones, if arranged in the right ecological context, can also bring greater relevance to the communities of the Biosphere Reserve. For example, a possible solution for North Devon is to have two core areas, Lundy Marine Nature Reserve and Braunton Burrows; the buffer zone could comprise all of the North Devon Areas of Outstanding Natural Beauty (AONBs) and the various Sites of Special Scientific Interest (SSSIs) scattered throughout the catchment (Figure 4 ). The use of these primarily wetland sites would reenforce the linkages between the people in the hinterland to those living on the estuary and coast.
In 1998, Northern Devon Coast and Countryside Service carried out a survey of business in the area around the Taw Torridge catchment. The sampling was targeted towards businesses over a range of sectors (agriculture, tourism, services, retail, etc.) spread over the catchment of the estuary. The questionnaire explored the business links and affiliations to the estuary. The 110 responses to the self-completion questionnaire were analysed using GIS software and gave a qualitative and quantitative picture of the economy and the environment being linked from the perspective of the business stakeholder.
Ten per cent of the businesses indicated that they had a direct link to the estuary for business, the furthest of which was 29.3 km from the estuary (in a direct line). This was a level one link; a secondary link might be that the estuary is used as a resource by their clients (tourists, fishermen). A tertiary level link was defined in terms of being downstream in the supply chain arising from the public benefits provided by the estuary (Figure 5 ).
It was clear from the data in this database that there was a community that was aware of the business benefits that the environmental capital of the estuary brought to them. This small sample accounted for 1282 full time equivalent (FTE) permanent jobs and 204 seasonal FTE positions. A survey carried out during and after the foot and mouth epidemic also indicated how the economy was integrated with the accessible environment as well as the general perceived environmental quality of the region.
Whilst it would be inadvisable to extrapolate to cover all of the businesses in the region, it is clear that the estuary is seen as a key economic driver of the area.
The evidence has led to the terrestrial boundary of the Biosphere Reserves being aligned to the catchment since most people can understand the downstream impacts of their actions more easily. The catchment also fits a natural community of North Devon. This particular area has a very different cultural feel compared to other parts of Devon, although this is hard to define and put onto a geographic system other than asking stakeholders what they believed to be the extent of North Devon. From a planning perspective, the travel to work areas for the community also have a reasonable fit to the catchment approach being suggested. From a marine point of view the issues a far more complex. There has been an examination into the sediment interactions between the offshore and onshore areas ( Figure 6 ). The result implied that Bideford or Barnstaple Bay is a closed cell circulation so the sediment footprint was relatively easy to define. Most of the fishermen fish within a fairly small radius of Bideford which again is easier to define. However, ecologically, marine species can be very mobile. Species known to visit the area include common dolphin, basking shark, sun fish, pilot whale and salmon. This suggests a zone could extend to Greenland and to warmer waters towards the Azores. Clearly this is discounted by the criterion of 'issues that can be addressed by the community at an efficient scale'.
A strong participatory approach was taken in Switzerland in the development of the Entlebuch Biosphere Reserve where people were asked to indicate on a map what areas they thought might be protected. The project manager was not entirely surprised at the result (Engelbert Ruoss, personal communication) given that people had an affinity for the areas protected already through national legislation. The areas highlighted by the public prior to the referendum of the communities were approximately where the core and buffer areas exist as statutory designations and thus the popular solution and the policy solution were very compatible. In the exercise carried out in North Devon relating to perceptions about protected areas, 40% of the respondents believed that their favourite place was inside an AONB when in fact it was outside the designated area. The implication is therefore that these areas are considered by their community to be as good as those inside the AONBs and is a reflection of how the community values their environment.
Perhaps it is fortunate that the geographic range of communities and the ecosystems we might choose to select as transition areas coincide very well. From a governance point of view, the political boundaries and natural boundaries do not often work so well. Whilst a central line of a river will form a boundary between authorities, invariably the catchment will not. Coupled to the geographic incongruities, Biosphere Reserves' wide scope also means that the systems set up to look at sustainability may duplicate the work of Local Strategic Partnerships (LSP). The approach being adopted in North Devon is to bring the Biosphere Reserve action as much as possible into the LSP to mainstream the debate and activity on sustainable development as much as possible. The engagement is very strong and projects are being delivered in the name of both the LSPs and the Biosphere Reserve. By engaging with more than one LSP, the Biosphere Reserve adds value through bringing economies of scale and joinedup approaches to shared issues. Example projects include: special education model for schools to become Biosphere Schools, long-term planning to allow for climate change and developing a waste minimisation network for businesses in the area.
